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Determine that the movt sensitive outputs of OTN O40 wal were 
ench TSE subsystem ars within the streted limits whide CIM 0046 | 
end all electrics1/olectronic test support and fackl ety: equip- 
ment is energised in » eteady state manner. : af 


1.2 Donte Comatsaility | a 


*  " “Debermine thet the dynamic opersticns of sach Airtorns and TSB. 

‘ “subsystem do not onure interferences in saxcecs of the steny =’. 
atate lirits to my other Airborne or T'™ Jubsy: tem operatgd: |. 
In s‘steady state mode, Aleo Cetermins the absence of crosstelk.. 
within the eirborne dates cul:ection systex. 


Determine that dynemic operation of the fecility electrical 
equipment does not cause interference to the Airtcrne and Test 
Suppert “cuipmsnt {n excess of the stsied limits, the latter 
being upersted in 6 steady «tate mode. 
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This teat was plenned in accordmce with varogreph 4.3.1 of 
MUA-1-60515. Pareqroph 4.3.1 enlist for + teat on the comlete 
.weapen aystem, in thir case, M™ GC4C (leas re-entry vehicle) 
and Mtosile Assembly Builiing #2, : 


The test consisted of five part:. The first part consisted 
of monitoring eli senritive vutputs of GTM TCAD and the Tost 
Support Equipment with all elect rical/elactrenic enuipment 
md GIM OCAG in n fulsy anersiues: stemly state mde. The 4 
gecond part consisted of monitoring all sensitive eculpmant 

'n the steely «tate mode while operntisy; ali electriceliy 

pownrec equipment ome at atime. Ths next three perts demun- 

strated the erility to calibrate the telemetry «yotem “ln nn ‘ 
enerpised environnent. 
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Generel ~ Sclow dc a brief deserintion of the inverferdy 
enoounterad 4uring the MiLela( i test on GYM UAC In. Mag 
Complete details on the interference problem: can be fou 
in peragreph 8, Test Reauits, of this tes: report, 


“tendy “tote Compatliiiity Tect - During Lhe steady ‘st ey 
the rcal time monit.r puint and the FU/PS playback montage 
pointe fyiled to thos ony out-of-t>derange interfersncess yam 
POM/PM playbsck momitor pein’, witch were enelysed using 3 ea 
esetllograph enelycis and computer analyzic showed some.t 
tolerence interferences, ‘There were 22% PCx/% chenpela'y ud: 
using itendard ovcillogreph malyels. 201 of these channegeaiere 
anwiysed with e computer. The orcisloyrnph malysis showed: @iy 
a tutal of £2 chennels (18.¢% of the total) are out of ta ortc: 
due tc shesdy state noise. 27 of there hrva ranvon transiebts! 
(one semple crop outs vcourring rendomiy) which do not off oe 
hide the DC Jevel. ‘The computer analysis sowed thet 7, cht ; 
cat ef e tobel of 21 (36.7% of the totel) are out of tolaria 
when the 3 Jimtt i: used. If the 2. ‘ liait hed been ‘ 

Where would be only 19 chennels (9.5% of the tote) out of bpher- 
moe. Cne sample drop out: may be the chuce of more noi -@ ‘gt: the 
3 then the 2 limit. Begeute the 20 Lit .itl- Jd regex sh 
more U2 the. cno ber; le drop ous: whigh Jo no’ dogrede the 
the 3. ldwit it would be mre de-iratle 4. use the 20 1 
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Dynamic Test Results + During the Dynamic test the resi basil. 
sanitor point: chowed thet orcnance haserious current’ wonitoe: 
tripped twice during the vperation of the in-trunentetiqn powey 
transfer switch md once.when the lst «tage ignition F,'T box wer 


pleead in the armed owndition. All three hazardous currents tire 
resettable. ma: 


The @M/PR pleybrek monitor point: “ailad to show any vut-of- - 
tclermnce interferences. : 
The FCM/PM playbeck moniter polit: showed the f:ilowtns interfer-. 
encest. 3) A tramcfent vccurred on 25 7/M channeir and the VAR 
monitor fadied for .7 seconds wien the power trensfer switch wae - 
activated from ground power to mi. ile power. 2) The steady -,. 
state noise on PR1SP and S003X decreared when the phanael 4 tong 
wes tumed off ‘md incresced when the Cestruct Receivers Were, © 
summed on, SOO3K elso had a change in sterdy state noise when... 
tné chenhel. & tone was tumed on ed the Lestruct Receiver: vere: 
turned off, 3) SOO3BE and SO35E had DG level chifte vher the * 
West-1u6 frequency weterr andi the VIVM were turned off, There wa: 
aicu ancther MG level shift on these chemel: vhich 1 Urn.cprte= 


[ste:. 4) When the NCU #ydreulic Syzter was enerjized there 


were (i add&tdonel channels out during the fire* wperatioral Sait, 
33 auring the secona sperstisnal test and 2 during tre Nosgle 
Step Theck, Most of these clianel” only had 75 noise on them. 
hie noice is net present, when operating on battery (or airberne) 
power. 
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“and BPS-i¢2 bynamte calibration vest - The rasi Sime 
monitor poinbs and the FM/7% playbeck moniter point Snfled 
to show any out-of-tolermice interferencar. 


(ny 


1) SO8CE-and SUSlE shifted in LG level i} times Juring the 
Seotion 47 BYS-19 operstions and the Bil-1t2 domentc opern- 
‘tions. Some of the shift: were uncorrelated; therefera, it es 
possible tht. some of the shite: which. seem tu se corruinted 
ere not. 2) During the DC simulation sequencer orereticn 
ALI15T had e 6% increase tn noice which lasted fur 2 seeds. 
3) During the BYS-152 Dymandc Operations C932, HOLéT, end 
Go4Lb head many [C level chisft.: and increase in etaedy “tate 
noise, This was due to the fact that the luads which connect 
DTS-157 tc the trenaducers sre not terminated unlec: B2S-1457 
stepson them and « stimulus it sent vut. Becouse She leads 
Aré properly terminated when stern the noice diceppears; 
thereforg, there tr no prohlem durine caldtraiion, 


- The PCM/FM monitor pointe cid show several interfarence:. 
t 
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The past: nanber end serial number of sll test equipment ured. J 
will be found’ in ‘Appendix wy. ae 
6.1 Powar Stonlien = % ehennel Cyc oectliograpt was ise ‘to | 
monitor the power supplies, The following power supplies pre | 
Bese Cae : 


for PCM/FM, BTS-162 for, Transduber Sxcitetion, BT3~162 for ° 
» BIS-162 for FM/FM #2, BTS-169 for let and 2nd NCU 

Flectrontes, BIE-168 Cor G&C Eiactronice, BIS-16l for Command 
egghead Receiver A, end RTS-161 for Command Destruct Receiver 

_ The following power supplies were monitored by IO coupling 
s shown in Figure #23 BTS-165 fcr trd Stage NCU Uyiraulice, * 
BVS-164 fer Ttage 1 & 2 NOU Rydraulic-, BT5-163 for CLIA, 
BTS<168 for PSCH, BTS-163 for the T/M Celibration Carts, DOx4 
Resyno Power Supply, Ablation Cauge Power “upply, an¢ the 
Voltaye Comparetor trip circnit. i 


6.2 Facilities Powar ines - The Facilities 3-phase (C cyole pever 
was monitored for transients with Power Line Transient Probes 
CWF 10192, ‘The Probes ere SCcycl¢ rejection filtere which 
allowed frequencies shove 200 cycles to be recorded but attenu- 
‘ated the 60 cules by approximately 5C db. The output: of the 
Power Line 7 Tremsient Probes ware recorded on the CHC Uscillogreph. 


6.3 Events ~ =. “dyndate evant merker was connected to the CHO oscilic- 
greph: monitoring the power supplies md to the Input of DOOLE: 
so that the time of 21] dynenic events except destruc’ could be 
recorded on the CEC oscillograph ee the Maltistylu: recorder 
at the POM/FM ground station. Thie gave « time correlation 
betwoen the two records and the time thet oach dynamic event 
occurred. 


i 6.4 Qriaence Safe ond Armed Devices - The Ordnance Safe snd Armed 
Deviceo: were repleced by Safe md Armed Teet, Boxes. ‘The follow- 


{ 
| 
! 
| were monitored with AC vouplingg 48 suowi in Sligure 33 0 DIC-: Li 
| 
{ 
| 
I 
! 
| 
{ 
‘ 


ing sisatleted squibs ware then pa tae gia in the boxes, two 
secénd ‘atage ignition squibs, two ]~2 stage reparation squiba, 
two third stare ignition ‘squids, twa 23 stage separation equibs 
and 4 thrust termination squibe., Since e firet ntage ignition 
siigelated squib. camot be fired in MAR 1, it wes not installed. - 
Sihos the Midel Specification S-10 100-133A required thet the 
current through the destruct lines be measured, » (.2 ohm 
resistor wos used tn place of the simuleted squib. A six 
channel osetllograph. was then connected across the C.2 ohm 
resistors to measure the current which flowed during the. destruct 
test. 


6.5 s ry Vohicle Simulator - A Re-entry Vehicle. eaieee, Aveo 
SKT-339, wes comected to the G&S B/W) Interface. 
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TEST PROCEDURE 


Generel ~ The teat, which wae gondunted in Miasilo Assombly. 
Building 2, consisted of the following five parts: 1) steady 
State Compatibility. Test, 2) Dynamic Compatibility Test, . 

3) Celibration Steady State Compotibility Test, 4) BTS-152 


‘Ambient Test, aud 5) Celibretion Dynamic Compntibility Tatt. 


Steady State Compatibility Test - the Steady Stete Compatibility 
Test consisted of nonitoring oll sensitive outputs of sil missile 
and TSE subaystems, except BTS-19 snd BTS-157, for ono minut? 
while’ they were energized snd opereting in ea steady state condi- 
tion to determine if any out~of-tolorance conditions exist. The 
conter 20 seconde of the T/M date as recorded ‘on the POM/FN snd 
FM/FM ground ‘stations was malyzed. The PGH/FM date wee enaiyzed 
using two methoda: 1) r computer snelysi#, and 2) stenderd 
oscillograph playbeck formst. The FM/FM data war analyzed using 
etandari osciliograph format only. 


Dynamic Compatibility Test _ Paring Dynamic Compatibility Tost 
ali missile and TSE eubsystems vere energized amd operated in a 
steady state mode. ne subsyétem was then dynamics)ly operated 
while all sensitive outpute' of the cteady siate subdyiten: were 
monitored.to determina if the dynamic subsystem caused interfer- 
ence jn ‘excess of the stated Limits in D24c°4-5. ‘The dyneatc 
subsystem was also monitored fcr proper operation. 


Steady State Calfi-rntion Sompatibitity Test - the steady State 
Galibratian Gompatibitity Test is exactly iike the Steady State 
Compatibility, with the exception that BTS-29 amd STS-157 would 
have been oonmnected to the missile. This test was not conducted 
cecnuse Air Force, SiL, and Boeing did not consider it to be a 
necessary pert, of the test. AI] prebloms thet woulda hrva beer 
uncovered during thia test were uncovered curing the other part. 
of the 'T.-Tr$0451 test. 


BIS-152 Ambient Test — puring this test all subsystem: ineludiny: 
BT8-19 ware to. be obcerved while FTS-152 was dynamicelly cperated 
* in the ambient mode to prove that it 1- compatible with the other 
rubsyctems. ‘fhe Telemetry date was to be analyzed to provo ‘het 
the 3TS-152 has not disturbed any chariels. The digital printer 
wos to be analysed to prove that BTS-152 is functional. ince STI. 
and Boeing agreed thet there ‘> no need to use the BIS-152 ‘yr. the 
ambient mode, this test wos omitted. 
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BEL? and BII-152 Dynamic Calibration Tost - During thd tie 


tert BTS-152 and ane BTS-i9 Calibration Cart. were cormected 
to GTM OC4C. ALI sirborne and 73K Subeyutem:, sxcept’ the: 
ORC Subsystem, were enerfled!t and pleoad in an uteady state 
mode, BTS19 was them dynamically operated go that it 
would oslibrate the missile. Sines only ona 2TS19 T/I! 
Celibration Cart was used it wae moved from Zection 43 to 
Seetiona- 45 avi 47 as required so thet 11 channels onli- 
brated by BTS-19 would be cnlivrated. <fler the BIG-Ly 
wont through all of it: dynamic cpernmtinns 14 was then 
disocemected,. and DYZS-152 wne placed in r calibrete mode 
and dynamically operated so thet the Ya inputs: would ‘be 


celibrated. During the dynamic operstions of 3BT2-19 an! 


BI%-152 all rubsyntome, except the (AC rubsystnm, wore 

mon! tored to determine 4: my interferenco exists. The 
POM/SM ed FM/AVM Telemetry Channei: were malyzo? for 
crosstalk: on unaimuleted channels and for noiss-freo stimuus 


is soar on the simirtad chennels. ; 
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8.1 Gumeral, - The resulte of this test as to whether an interference 
problem is within tolerence or not ic based on the requirements 
of Section 1 of D2-4004-5 Volume i. These requirements satisfy 
the requirements in D2-3602-2 Volume II, Deviations and Varia~ 7 
tions from Specificetion S-123-190C for R&D missiles. Although 

} there sre out of tolerance interferences ec described below, 

j some of them are not intolerable. whether the interference 15 

tolerable or not will depend upon the type, magnitude, cause 

' ed effect of the interference. /m example of a tolerable inter- 

: ference woriil he transients which cauce excessive FCM bit drop-outs 

! and which con be correlated to manunl switching operrticns, This 

i type of interference is tolerable heceuse of the foli owing two 

reasons: 4t will not affect flight dat. ‘By and the switching 

| operation enn be controlled 3c thet, 3¢ will not. occur during tha 

scauizition of PCM/FM Telemetry jets. A crief déscrintion of M 

{ the different kinds of monitoring end fnter ss: rancos win te given 

helow so thet the discussion of the tect results will be mere 

{ excily wderstood. 


Gels Monitoring - ‘Shere wore two type3 of monitoring during the teat, 
real time and playback. The rani time monitoring consints of 

{ monitoring all monitor points in M/R 7 end the nixie-, digital 
printer, end mitistylue recerier et the PCM/7™ Ground Stetion. 
Since all channel: that weru on the mrltistyiuc recerd: wore 

{ slso on the piaybeck records the muitiztyliua records were only 
urad to correlate range time with each dimamic event that ocourred. 


The playback mmnitoring consisted of monit tering the POV/FM and 
FM/rM date which wno stripped cut on cseiliograph records, The 
i FM/EM date ic listed os 2 ror] time movdtor point in the tect 
document but wea anelyzed as pinybeck deta becaucve tho deta had 
| : te be precessed to be annlyzad. ' 


Sa Reasl Time Interference - Neei time interferences ura interferences 
which ware observed on the real time monitcr points. Thess 
interferences nre raconied nt the pa they occurred on supple- 
mntel datr sheets in Section 2 of D2-5004-5, Volume ¢. 


8.1.3 Pisyback Interferences ~ ‘The POM/FM and FM/TM csetilograrh traces. 
were smalyzed for the followings 4 types qf noise: 
8.1.3.1 D~gady State Noise - This type of netrpe, as seam on trace '. of 


i 

! 

pant 1, is s steady noise which makes !t almost impossible to 

| determine the exact level of the tranaiucer ever thouvh, in most 

| cases, 3 Close eperoximetion i> posuitle. Sines the noise causes 
the tracesfluctuate randemly in mspnituio md duretion, the only 
preatical way to mensure the noice is in peak tc peak vrlues, : 
Trig will give the abrolute mamitude of the noise which is te: -alue 


required in thin test. 
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Damctom Mens dante — Thin type of noise, a7 seen on trace 5 


AQ38T) of plot 30 12 also a staady state noise which does 

not make it impossible to determine the DC level of the trace. 
Tie one sample dron—outs or transient: are ignored by a data 
malysist becmse they do not reflect the trues value of the 
t/¥ Channel. Whom shalyzing « trace iike this for noise the 
peak values. of the positive and negative trensients were 
recorded. To determine the peak-to-peak noise level of the 
trace the two valudy would neve to be algstraterlly «ubtrected. 


-~ AT shift 13 « change in snelog velue on. 


DG-Leyed Shifts 
mialog traces dus to the operation of cther equipment: or 


equipmante Thin type of noise is the most seriou: because . 
approximation of the actual value of the trace cannot be 
dsterpined.using the medion value whith is used for « trace” pee 
with steady state noire. Since thin type of noise 4s the: neat 
serious 4% should be fixe: if ot all poxsible. 


i 4 


Srepsients - 4 trmmsient is a acatanes ma T/M chenneL igh: 
which is greater. than the background noise and lacts f 

periods of tine, less than 9.5 seconds for the purposes “oft 
tais report. The transients that are recorided in this repeat. 
om be caused by several types of disturbmces which art * ; Hiei 


1) A switching opersticn in the Missile, TSE, 7/M cron vate 
Station end/or T/M Playback Station. se ei. 

2). Less of Syne in the wicsile, ground ststlon and row 
playback. station. 


3) Bit drop-out in the missile, lendlines PCM/FM ground . 
stetion and FCM/YM playback otetion. 


4) A conbinatéon of skew md pit drop-out? on the FCM/FM 
mapnetic taps. 


Item 1 above applies to both FM/FM data and PCH/FM Adtes 
Items 7, 3, md 4 apply to PC cu/PM 


The ha SEA bit drop-out rate that ir permissible is cue Dit 
in 19° bitau. Since there ere 345.6 K bite every seacend it 
ls pormissible to lose spproximntely 1 At every 2? zeconds. 
This cen cpuse one camle trmerientito oceur which hsu'a 
angnitude of up to 51% if the must cignifiennt bit of the 

8 bit enslog word was lest, Because of this permissible bit 
drop-out rate 14 mist be realised thet during the dynamic - 
te: ing there are mmy one Semple trensients which look. “Like | 
they aro correlated with switching operettons bat are dus to 
rendom bit droproute. 


date only, wae 
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toady State Competibility Test Recubluc 


will be discussed in two part:, firat with respect to o- 
Real Time Moniter Point> then with mspect to the PLaybas ; 


divided into 3-sections which ere: 1) PM/¥M Monitor iP9 
2) POM/PM Monitor Point, end 2) - comparison betwoaim 
orctllograph analysis ani vomputer selysi« of the PU) 


fet, 


papel 


: & nts - During the zLerd; tats ab 
bility test the roel tim: monitor points felted to Abs 
there arn any out-of-tolerance Interferences presa f hi 
wae partially dee to the fect that FM/UM power sippliem: 
r eapacitor (18GM+ }) from ~hs poaitive sense Yond 
ground. The caproitor roducsd the ripple from 900: WV 
47 MW pep on FM/EM #i rd 220 MV p-p to 52 MV p-p on’? 
Al) the other power supplic. wero within volaranee.. | 


After the .MIl-I-6052 tect wen comploted the power sup 
wore rechecksd. ( 


The recheck showod that the POM/¥¥ (129 MY p-p), ee a 
(25 MV p-p), Dentruct A (177 HV p-p), end Destruct 3c. 
(175 MV n-p} power supolies were within telerence, nes, 
’ a bt Sie 

he treniducer excitation sepnly ret 309 MV of ripple‘on it. 

Ths espacitor fix used on the FM/NM -upplies was unsuecetsful. 
Then 1% ve. determined thst the lcad was penercting the nol. 
ani decided that the load should bo cleanai up instead af the 


rae enema tame et 


auger ope 
ae WERE Re 


trenaducar excitetion ground power <ystem. The %&C Mlectronict 


nupply had 3° MV pep of noice cn “he sense Leads end 660 IV’ 


on the output leedc. The caprcstor fix war iro unsuced: s- 
Pp 


ful with thie cupply. A Gegenerstive feeiback cireult was 
plaoed in the power supply which eliminaued the powar suppiy 
amplification but cid not ruduce the noico co that it would 
be within the tolerance of 250 MV pep, but did decrease it 
to 350 MV pep. - 

ter tne ebove. check: were fonde on the power supplies ali 
fixes were removed end the equipment wer rerterea to its 
woriginel. configrration., The nececsery enginesring required 
to bring she powcr supplicr. within tolerence with reapétt bo 
noice wili be ¢nitiated to permencntly Install v7] fixes 
necetwsuery. : 
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failed to show any cute-of-tolersnce interCere.ces during 
the Steady State Compatibility Test. 


PCM/PM TFlaybaek Monitor Toints 


Computer Anelysi* _ che computer wher moiysing tect date 
will disreger’ » percentage of the semples ctar‘ing witn 
the sample ferthest from the medien. ‘The nunber of samples 
that ere di-rogerded will depend upon the confidence factor 
en! tha limit need. Cinoa the confidence factor 13 £0% end 
a constant, the nuxber of ditregaried cauples will deperd 
upon iether the 37,27, or 17 Merit is used. 


The teble below will show the number of samples that sre 
divregarded using the 86% confidence fectcr amd the 3 7 
ani 2-77 Limite for three different ‘sempie sizes, 


pal) oC ee 1) Lunkex io Zamples un each end “piconet Y 


at 2. 
Lu ta 2599 ] 3° to 4S 
2600 to 3999 2 53 to 62 
3490 to 4599 3 N to 3% 


when uzing the 3T7 limit in confunetion with the confidence 
factor there mist be at least 1699 samplea for the computer 
to enalyz¢ before the comouter will disregerd 1 sample on 
exch ond (positive end negstive extremes) or .125% of the 
total samples. ‘if the 2°T limit was used there would te 

32 samples disreyarded on each end cor 4% of the tote! sanples, 
Because 3° limi: eliminates only 7? or .i27°% of the samples 
it is possible thet in e semple size of 1600 semples there 
can Le a few one serple drop outs which wili not be dizre- 
garded by the computer but do not degrade the deta an 
spprecieble amount. ‘Therefore it would be better to uve 
the ao dims instead of the 37” list. 


The computer ganlyzed 201 POH shennels which ere licted in 
Appendix 1. The following result, were obtained: 
: ; Percent of Total 


‘ Channale Channels Analyzed 
idedt Used Within Digit By the Computer 
377 re S47) 63.3 
A sala , 282 99.6— 
ee J196 _ 996 


There were § anes whieh were not within limit» for the 
137 limit. As can be sean there are 55 more chennels that 
would be witnin tolermoe if the 297 limit were uzed, 


seentrevaventatesengreespoveurmanasinsi aes tnt 0 sytem | seeenen ici nt me nt 


B24.) (cont tinued ) 


| The rersun that mors chemnel. were no’, within the syhtuatt 
| : | 4s pertially due to the feet chs! (ue chanel: which aFe.- 


sampled et 321/32 canple/second d4a nut heve eny 1 aazple 
drop outs diiregarded by the c.mputer. This is because. fhe = | at 
sample ae) maiyzec wee only 653 samples md the computer - 
wating the 37 Liadt recuire: ev cample aise of at Laget. 2600 
Samples to cisregert any of the une .canple drop. Sa ie . 
occur, There wore 49 of these ciennel, which were ‘of 


tolerence, using the 3> iimit. 36 of these were within ts ah 

i! 
semple Urep cuty to Le disreperdad. Therefore it 13 pos ible oes 
that if s larger semple siza had been ured for each af. eee 
% ohennels (*t leest 1609), allowing the computer to ait. mie. 
regard some of trs one sample drop outs, many of the {00 7. ‘ 


chemmels which wore within tolerance using 2 7 Limite. ~ 
would be within tolerance using the 3 3 linite. The 13- 
ci:mmels which: were not within tolerance uting the 7 o~ 
limits would not Le in tolerance u. ing, the 3 7 limit with’ 
a larger campie cise. 


{ 

tolerance using the 2 o- linit which sllowed scome.of thi eee 
i 

| 

| 


| There wera an additional 19 chennels which had a Genpiie : sa 
size of 1602 samples or lerver as required by the computer ce on 
| that were within tolerance usin: ney; 29 limit buf wtef 
‘tolermee using the 3>- limit. As “tated before, this ds ea 
| due to the fect the eaditicns. one cample drop cute thap 0 H 
' do not degrade the data am appreciable erount ere disre- - f° 
garded by the computer wing the 2 limit instead of the  . | * 
| 3:7 linkt. A typical example uf tids type of channel 2 
AC35P on plot 37, As one can seo it woul! be Geesrebae to 4 
use thy 2 Jintt instead of the 3 F iimit. i 


8.2.6.2 2 Silopreg Boot l ~ There were 226 PCM/PN chenne):: ansiyzed 
41 osetllograph records or plots. &. 84" X 11". section - 
was taken out of each of these plots and placed in Appendix: Tle. 
redh trace op the plote ie annotated with tts nessurenent dode . 
and the peak to peak noise values which were obirined from 
both manusl oma computer analysis. This not only jives a 7 
comparison between both methods of anslysis but alro allows (re. 
-gne to gee the oacillopraph traces, ee 


‘the iaanusel malysis showed that there were 25 chamnels whish 
hed a peek to peek noise level ebove 1.5% (all values ex- ee cat 
preased-$n porcentages are in reference to full scale). There =~...” 

are an additional 17 FCM/¥M channels ‘which hed random trean- 


stents which were above 1.5% peak, This geve atotai of 420 ¢, 
chamnuls which were cut of tolerance with respect: to the 1.5% 2. ,) 
peak to peak nolee limit, ‘The magnitude of the noize was ap ee 


to 6% penk to perk for stendy stete noise ami + (4 peak fur 
the randow trensient, ixatplies of the steady state interfer- 
ences’can be seen om plot 2, measurememts GI73F and GU74n. 

jn example of the random tremmeient can be sean on 
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plot. 26 measurements ADI4T and APLCT. | A’ one can see 
the anelog veins of AGIAT would bo ery te determina 


beceuse the rendom trenclentc (or one -empis cropoute) ee 
-ean be disregarded leaving ¢ trace witch $: slmovt noice — Ae 


free,” Phe svency state noice which i> or channel: G74! 
end GO735 make it s little more difficult to obtein the OC 
snalog value besance «il cnmples in the trace vary rendomly 
La maprituds and duration. 


There were la yandom tren tent: recorded culiny whe Leniy 
state tart. Although tho trencienss are randcm, 7. two 
times 2 Sransiente: occurred imeltoneously and e thiri 

time 5 trensiants ecuurred similtaneounly. Zince all 

syetens were in a stetic condition it ts impoccibie to 

state what ceuiedthen., Some of tne transients which 
occurred simultaneously cen be seen on plot 14. These 
transtents like tho other trensten'., recordeu in the ' 
etatic test are cnly one cemple. : 


— 


An overeil look et the renult> of the clesay ctote trot 

az to wheat channals were clean, hed nolcs abdéve ae . 

ami had iscleted: ranicm trensient: em bs seen tn ths 

OTM-GCAS POM Telemetry Gross Data Chert, 26-"54id 

Sheet 1. The Steady itate data tas listed under Moda 3 

‘Pramo 1. This chart along with 25-33418,SHT3, °CK 7M Supplemen 
tel Date Sheets HAD 2 will give s conplete recers cf - 
all nclees on the PCMFé Tolemetry Sy-tam. 


Gout sis - ‘There were 2% 
PCM/FM channels manually analyzed. 201i of these channels 


wore anelyzed with ea computer. Since the camputer we ; 
more critical and accur et pits molysis of the data i* : 


found a greater number ofc! snnels out of tolermnce. The 
manusl malysie reverled thet there were 4° channels out 
of a total of 22% or 18.6% of the total out of tolerance. . 
‘The computer showed that there were “4 chansls out of 

201 channels or 36.7% of the totes our of tolerance. 


A compsrison between the two methods cf analysis on the 
chunnels which were analysed using both methods showed 

thet the computer, using the 3> limit, found 37 addi- 
‘4onel chemnela out of tolerance than were found using 
oscillograph malysis. Out cf the total 37 edditional » on 
shannele 14 of thom had » peak-to-peak noize level. — 
petween 1.52% p-p to 1.59% p-p. The remaining ohsrnels — 
fell between 1.6% p-p end 3.30 mr. If the 2p dint 
wee used Instead of the 27- l4uft sll but one of the’ . 
37 charmels would be within tolerance. 4 representative * 
channe) which the computer says 1a oul of tolersned... 
(1.93 poek-to-penk) gut mmuel malysis seys is.within 
tolerance is f95CT on pint 22, As one can see St: would =” 
be very enxy to detarmine the DC mnelog level of: tie: 
chennel. With channels Like this it would be dej 
to use the 2-7 limit insteed of the 3a dint 
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Dyrnmic Test Results 


feneral . The dynamic tet result: witli be ‘Maeussed in tn 

parts, first. with respect to Meal Time M.nisor Point; and : 
then with respect, to the blayurck Monitor Points, The 

Playbeck Monitor Points were anelyzed only using ~vandsrd 
osediloyraph strip mt. The data was no. analyze. with a 

aunputer because the type of computer orosrem wate: would 

be necussary for the melysis reouired i. nut available. 


Reel Time Monitor Points _ puring the dynamic compatibility 
test et Ordnance Yeszardous Current indics*iun cccurred when 
the power tranafer switch was vperated from ground power to 
mi:sile power and missile power to grou! power, ct also 
occurred when the lot stage ignition F/) box was pleced in 
an earned condition. All three hazerdous current ‘ndicattons 
were resettable., ‘‘uese are the only detected interferences 
to the Test Supp.rt Byuipment. 


Playback Monitor Folnts ~ The FM/FM Playteck Monitor 
Pointe falied to show any out of tolerance cnterrerences 
during the Pynemke Competibility Test. 


POM/SM Playback Monitar Puint: - turing the dynamic com me ae 
pet-diliry ast the date was analyzed for chemges in steady ae 
vate ncodo@, remdom trancsiegta, correlsted transients and 
De level shifts, All changes in ‘teady state noise and 
Do level shifts dus to @ dynamic operation are licted below. 
The random 'tramslents and pert of the correlated transients os 
are not iisted below but dete on ‘hase cen be obtained an 
the GT™ 3040 PCM Telemetry Gross Teta Chart, Sheets 1 and 3, 
The oorreiated trenzients which ere not lis‘ed are one 
pir trenddemts in wirtch only one or two, cocurring 
itaneously, »scourred during e dynaaic operation. The 
poseibliity that these transienc: sre random ie much greater 
than the pozsibility of their being ceuced by the twitching 
operrtion. hen three or amore transient: ccourred siml- cae oh, 
veneoue sly during a «witching opermtion they will be listed == 8, ss 
low beeause the possibility of their veing ceused by the es Ok 
witching operation is puch groeter than in the cave of 2 ow it.’ 
one or twd trantionts oacurrivig simlteneously. vf 


The FCM/PM Telenetay Interferences are listed below: 


1, ‘shen the instrumentation powef tranefer switch was 
opereted from grognd power to nissile power the VSWR.“ 
wonitor feilei for .7 seconds md o transient ccourre 
on 35 penser ‘ no 


dasvense. “th notee the first ths end a 1% decreete th 
second time. POISP only hed a oe decrease in nojce, - 
the find time. 


. 


eae fra Ce a eT os cet 


en 


oso - . ee ae ew er a 
8.3.4 (continued) : 


bs There was a 3% DC level shift on S082% end an 1.5% 7 
level 2hims on TOSSES approximately 6 seconds #fter 
mddulator frequency was turned on ani six second: before 
the destruct receiver power was turned off. 


ee a a Ae 


a a en’ 
fae 


4. The noine on SO53X increased 3% when the modulsto Re 
frequency 3 (channel: 4 tense) wes turned on. 


>. Turning the Destruct Reccivers off A6CTSased the noise 
; on SO03X 3%. 


ary Tirning tha DrS-1% Vive eft ecawied Py Ag m shaft ey 
S083E end 1.5% DG shift on S350, P 


is Turning "BS-16 Frenuency Mater off caused o DC shift 
of %% on S083u and 2.5% on S085T. The two chamels _ 
were restored to their origine, levei when tha froquency 
meter was turned on. 


; &. When the Destruct Receivers were turned on the pesk-+ 
peak noize changed 45 p-n con S093 and Sf pp on PoLBP. 


9. During the G&C opurational tort end the Nozale I3tep’ 

Check the noise on, aevernl 'CM/FM channels increased . y 

while the hydraulic pumc: were operating. Scmo of the. 

channels wero alresdy cut of tuleramce but moet af the 
; channels were within tolerimea before snc after the. e 
hydrmiic purr operation, 
Pricr to the MIL-I-6051 test i4 was determined: Mather 
net::o on the PCM/FE telemetry chennals increased + he* / 
, point where the cheunols wera museble while the . 
; "D" NCU hydrauiic pump Moturs wera operating, °B} 
Capacitor was them pleco! «cross the power Londs!'bi 
hyiraulic pump moters. Thi. fix, used during ahef.:: 
MI-T-H05) test, eliminated the noise on ‘sll thg 
telonetry cel a exeept those ilsted tn the-f 
A golel "YP NOU, which hie: more RET fixeg rr SER RO 
eu, was inztalied on the Parsi ctere engine’ BAA i AE out 
its effect on the T/M Syctem. Whe neice ‘thet Atni itor? .< 
generated was oquivelent -s the model © NCU with Rie 3 
1000 44 ecepacitor fix. st 


ee pn = een 
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ae The fires stage ‘mode? "Tt" NCU wag also operated on: 
(continued) battery power to detaraine its effect in flight. It 
ae re wae foumd out. that when qperd tings: <7" om Battery | 

powar: the -PCw/Pa. telemetry wystem ie not effected. by the 
BCU byéshultc pte motor, Tia shown thet although there 
are. sdime POK/C ‘Channels out of tolerance while on ground 
power jhén’ the mleaile 4: on bettery povor there is-no: 
REY problem, “Sines most of the out of tolerance chamels 
have only 2% noise it would be desirable to fix the worst : 
cases; Tike GCO7E ama COO8F with 8% p-p and 4% p-p noige, 


ey 


t 

| respectively, and Use the other channels as they are sizice 

| they. are usable With 2% steady ctato nodes which is present 

as only. while the NCU hydrsitlic F pump motore. are running on 
ground ‘power. | 

The table below listr #11 affected channels with the 
‘steady state noine that was generated on ‘each ‘ty the. HOU.” De 

; motore. As ane cen vee the channels which are effected. |. 
era differant in. the differant test:, The reason for. this. 

| is unknown. 
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Cperational “© Operational Nozzle 
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8.4 BrS-1 O-152 Calibration Test “s ce 
| SoG Nngs 
Shel Generel - The cbjectiva cf the test were to prove that 1} ne’, 


excessive drosstalk existed between dete chemmel:, 2) the *¢ 
oulibration equipment injected noise-free stimiu: signals; | 
end 3) the calibration equipment did not affect all other |)” Pe 
vubsysteme, oxcept the O&C subsysten. sty A3 


| 

When a BTS-19 calibration omrt was connected to the mi cathe, 
it wes discovered that 6) cycle noise we: injected on the 
unsimmlated chamnela connected to the calibration cart. ag eee 
three Telemetry Calibretion Carts wonld have been used the”: 

69 eycle aoise thet each would inject im the Telemetry Chennee 

would heve covered some of other interferences. iiheh the 
BTS-19 Calfbration Cert step: on to a channel to calibrate we 
the 60 oyale noive disappesrs enc the calibration stimuina, 
4s qiean, co vor 

| Sinos the interest ie omly in the simlated chamels whieh >. 

| are clemo daring calibretion the (0 @noise-4s not.a 
problem dwring normal oplibretion, bh ants when looking for ‘ 

interferemes problems such as crosstalk. Therefore Boeing oe 

and STL agreed that only one telemetry calibration cert 3 - 

instead of three would be cameeted to the missile for this - 

| test. & feyinton to the BTS-i" hes wince been xAde SLR NeINE 7 
thia teterference on the muitimils«ted chenmel-. ae 

| This tevt, like the other tests, will be discussed in two 

parts, first vith respect to the Real Time Monitor Points, 

; "thos vith respect to the !laybeck Mamitor Points, ‘The , 

pls Spi Yonitor points were malysed using only ctendard 
peer feph strip ogt methods beagise the computer progra: — 

I Re nate Seale Cee ce area Ven eee 

aval eats eager 


ied te shor any out of tolerance interferences during - ” 
the BTGAL9 afd -152 Rynemic Comatibility Test. ; 


8.4.3 y tor Points - the FW/YM Playback Monitor oy | 
mre 4 od wry out of tolerance interferences : 
daring tive BIS-19 end BYS-152 Dynamic Compatibility Test. 


8.4.2 Real Yonitor Foimts — the Reel Time Monitor Points 

| 8.4.4 FOM/¥K Playtest Heitor Points : Pas ke 

| Behehad ae - Dering the calibr:tion oompetibility test the e 

telemetry deta was ealysed for the different types 

of noise es steted in paragraphs £.1.3 dat beceuse of the 
objectives of the Caliiretion Dynamto Gonpstibility Tect 
es stated in 8.4,i,ohmiges in steady state noise and IC 
level chifts only will be listed below. The réason that 
ateady stete noise is not listed is thet in a dynamic test 
of this type only the changes in steady stete noise are of 
interest, The detells om steady state noise can be obteined 
from 25-33418. Sheet 2 2 = GTM CO4S PCM Gross Telemetry Data ae 
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Chert. The trensients sra not listed because they will nos . 
present amy calibretien problem unless they sre present in _ 
excessive numbers whloh may hile the level of the calibration 
stimulii, In this test ail of the eslibretion stimulii were 
clean ami the transients recorded were on the T/M channels 
while they were Jn a steady stste condition. The number of 
transients which occurred on the 7/M chemnels during the 
Dynemic Calibration Test sre recoried on 25-33418 Sheet 2 
and the details on each transient can be found on the 
supplemmtal dete sheets in 25-3345 Sheet 3, PCM Supplemantel 
Date Sheats. * : 7 


steady stete noine or DC level shift for the Section 43 ond 
Section 45 BTS-19 dynamic operetions. 


B25-19 euic Operstions at Missile Section 47 - The PCM/PH 
“elenetry interferences whic occurred during the Section 47 
BTS-19 dynamic operations sre listad beiow. 


1) The DC level of SO80E and SOSLE shifted +#2% one zecond 
after the BI5-19 vihrator supply switch wes tarned orf, 
the two transducers returned to their original level 
7.8 segonds efter the switch wa: turned on. 


2) During the operstion of the AC Samlriion Sequencer AOL5T 
hed @ 6% increene in steaty state noise for 2 sedonds. 


3) Daring the operetion cf the DC Simiulstion Sequencer two 
DC level shifts ocerrred on the following two transducers: 


SUBOB «2% and 01% 
SOSl1E «1% enc 2% 


4) Terndag the DC Eimulation Switch off caused the followin: 
DC lwvel shifte:s 


3060E -4% 

SOBLE -4% ma 
5) Turning the DC voltage measurements switch om cused the . 

following DC tevel shifts: 


S0808 43% 
Z0S1E +4% 


€) During the operation of the IC voltare measurements 
sequencer the following IC level shifts ocourrec: 
SO8OE -2% 
SUBLE -2% 


7) Operating the M Treneducer Output Sequencer caused SO8LE 
to have a 41% DC level shift. 
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Placing the AC Yoltege Measurement switch to the MOM > : 


position caused a DC level shift on the following shames ® 
SOSOR 41¢ . 
SOS1E +2% 
During the cperation of tha AC Voltage Measurement | 
the following IN level shifts cecurrod: ¢ 
S030E ~-1% | 
SCB1E mM aA ° * : 
rad; tt 
owitehing the AC voltage supply frequency switch. seer 
199° cps positicn to the 23 cps position caused the ie ne 
DC level shifts: ‘ 
SOROER -2% at 
SO81LF -3¢ aie 
turing the BIS-19 ealibretion sequence two DC level anifte 
which can not ve correlated with am switching peerest aS 
were noted on the following transducers? _ 
SO60R. +26 end -2% 
SOBLE 42% and -4% 
Sinoe 3020E snd SOB1E. shifted tts DC malog value sven-when 
no dynamic operation was taking plece, it 4s very protisble. 
thet same of the interferences recorded -n these two seat: 
as listed abovs ury ba random and are not correlated with 
the BTS-19 dynamic operations. 
3-152 Opare - The PCM/FN interferences which. 


occurred during the dynemio. operst Hens below are listed below: 


1) 


During the BrS-152 Automstic Calibration Aaquence three 
channels shifted their D° level and became nolsey. The 
rea3on for this is that the leads whith comnact BYS-152 to 
the mi:zsile transducers are left open in Brf-157 unless 
BTS-152 18 sending out © :timzinz. If leads were properly 
termineted the noise would not be present. Since the lesds~ 
are properly *erminated when BTS-152 is simulating the — 
transducers the nolau diseppeer mat 8 cloan stimulus is 
present, oowuse the Interest is only in the simiated 
channels, tis 38 not a problea, ‘The three ohenne]4 which 


are affected aret : 
a“ ‘ ei o i a Bt ate Ane 4 a) Increase ‘7 ‘ 
Desi ee emrar 


Go 325 ‘, 1g 
EV1SP a és 
GOALE P, u 


IO3I95 end Slot eloo hed bo LU Lewes chifts emo: coing 
approxinstely 3%. 


ee re ns See. ee ee em eee ee ee ee 


BeeIve aa ae ail 
mace 27 


4 pee tee 
Mee ok ae, Tomine ‘the. BrSel"o Frecuency Moter off 
(ont) SUBLE to heve a LC ehits of % 
3) Mirndve the aa ssuced S027 ond : 


SCBIF to h nag a TG shft 


4) AM unesrrelrted PC abit of 30 alco oceurred on 5.505 md 
SOBLF. As stated before tines SISGE and uP LE oud Sted 
when no dynamic operstion we iusking plece, it i. very 


crobahle thet some of the elive dnterrarences reer ied ‘ 
: above ere réndor snd ere not tug tu the B2G-1L6 synemie 
‘ sperations. . 
. » 
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The objectives of this test ware *o determine if @ PCM/FM. - 
missile can be processed in MAB 2 and to prove thet the 
PCM/EM nissile is free from oroustalk, 

The resuljs af thie te#t have denred that a POM/?M ST 
cm be processed ,in MAB 2 successfully, che test results 
have also showed thet the 7/M channels are free fron cronstely 
except for GOBOK and GOS1E which fluctuated frequently during ‘- 
dynenio operstione snd wille all systems were in a stetic ° Bee 
ocndition. Since they fluctusteu while ell -ystens were i eee S 
@ static cumdition it 4a poszibie that most of the other, 4 : 
-Lluctuations which lcok like they are torreleted are random, . ; 
Alao PO1Sl and S523X were affected during the dynania test 
tut not while the T/M channels were celibretei. ‘this indicates 
that no crosstalk existe between PUiSY and S003X anc the other 
t/M channels, : : 
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